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ABSTRACT 
 
The urban population is growing at an exponential rate throughout the world leading to 
the problems related to swift and speedy mobility or issues caused by convectional 
mobility options. This study illustrates and explores the new ways to transport people 
specially taking into account the self-driving cars concept and discusses the concept of 
mobility 4.0 (smart / intelligent mobility) and briefly highlights the technological 
aspects of autonomous vehicles, adaptation advantages and progress in laws and 
legislations of autonomous vehicle. The study is primarily qualitative and relies on the 
work of previous researcher, technical reports and blogs but the part of this study is 
quantitative where empirical data was collected from the experts in a conference held 
by BBG Austria. The result of the studies shows adaptation readiness of Austrian 
professional market and business prospects associated with autonomous vehicles 
Moreover, different business models are suggested, which could be adopted to 
incorporate the driverless vehicles in day-to-day life of an individual living in urban 
environment. The models basically suggest that the adaptation of the technology would 
help curbing transport externalities especially external cost associated to transportation 
of each individual; which includes congestion, accident, infrastructure costs and 
environmental costs which are incurred by least efficient conventional cars and would 
also help shrinking the diseases like premature mortality, aggravation of respiratory as 
well as cardiovascular disease and sleep disturbance which are the result of city level 
congestion and pollution.  
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1 INTRODUCTION 
The future of mobility is changing at an exponential rate. The dramatic advancements 
in the automotive industry have been observed over a last couple of decades, which 
resulted in the phenomena of Self driving cars (car capable of driving itself without 
human intervention) this is considered as a leap frog jump in automotive industry. 
These cars, which are also popularly known as Autonomous Vehicle, Driverless-Cars, 
Self-propelled Cars and Robotic-Cars, have a potential to significantly affect safety, 
congestion, energy & land usage. Exploration into such vehicles has progressed 
remarkably since the first demonstrations in the 1940s till recent past when four self-
propelled cars traveled from china to Italy in 2010 (Hudda, et al. 2013). 
 Overview 1.1
Innovation in automotive industry is not new. Over a century innovation and 
automotive sector has strong relationship between them over a period of time research 
and development in this automotive industry has brought major technological 
advancements, which lead to securer, convenient, and inexpensive vehicles. But it is 
also true that despite of the assistances conferred on humanity no other invention has 
harmed human race as much as the automobile. Someone in every ~25 to ~30 seconds 
(approximately) dies in a traffic accident, and it adds to over 1 million deaths per year. 
This invention is amongst one of the prominent cause of death In the United States 
alone, for people between the ages of 3 to 34. Moreover, 90% of automobile accidents 
are caused by human error (Hudda, et al. 2013). 
 
 
Figure 1 2010 - World traffic deaths by region (in 1000) (Morgan Stanley 2013) 
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According to the Statistics provided by (The European Commission; Directorate 
General for Transport 1995) more than 95% of their entire life, traditional/conventional 
cars sit unused at garage or parking spots. (Schwarz, et al. 2013) Stated that an average 
car is not used and remains idle for 22 hours a day. Whereas, the following figure 
depicts the peak time maximum usage of the vehicles with respect to vehicle age and 
time of the day when it is being used mostly. This figure also let us understands the 
peak congestion hours in a day (Fagnant and Kockelman 2013).  
 
Figure 2 - Peak time maximum usage of the vehicles (Fagnant and Kockelman 2013) 
 It is also calculated that a freeway’s surface is covered approximately 5% with 
vehicles, when operating at maximum efficiency. According to an estimate to find a 
parking spot in a congested urban area consumes almost 40% of the fuel, which is 
waste of money and time both. All this adds to transport externalities, where either a 
transport user does not pay the full cost of the trip or journey (for example: cost related 
to environment, congestion, accident etc.) or does not receive the full benefits from it 
(The European Commission; Directorate General for Transport 1995). 
Figure 3 - Transport related social costs (The European Commission; Directorate General for 
Transport 1995) 
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Numerous researchers are estimating the social costs (transport related external cost) 
incurred by human driven vehicles (Anderson, et al. 2014). The internal and external 
costs are separated by a criterion on who pays for the journey, the cost paid by the 
transport user for the use of resources (for example: energy, infrastructure, etc.), the 
allied charges can be considered as internal costs. On the other hand, if the well-being 
of others is affected by the transport user (for example: by polluting the air, sound 
pollution etc.) without compensating for the amenities and services used for a 
conveyance activity than the succeeding costs are considered as external costs for that 
person. To understand, the pollution related cost should be paid by the polluter as 
described in the "polluter-pays-principle" instead not by those who are being effected 
by the pollution (The European Commission; Directorate General for Transport 1995).  
As described ahead, two kind of costs are imposed by Conventional driving, one is 
tolerated by the chauffeur (for example: gas, devaluation, coverage etc.) and other type 
of cost which is known as external costs, or “negative externalities”, are involuntary 
imposed on other members of society. For example, with one extra driver on road 
would add up the congestion and would also increase the chances for a road accident, 
the calculated cost for such negative externality is 13 cents, which means if on average 
a driver who drives around ~16,000 kilometer would inflicts $1,300 worth of costs on 
others and this cost does not comprise the cost stood by the driver (Anderson, et al. 
2014).  
Table 1 - Estimates of the External Costs (2010 $) (Anderson, et al. 2014) and (The European Commission; 
Directorate General for Transport 1995) 
Estimates of the External Costs (2010 $) 
(Automobile / Road Transport) 
Mobility Costs External Costs 
from Automobile 
Use 
($/Vehicle-Mile) 
External Cost 
OF Transport 
(Expressed as 
a % of GDP) 
Congestion 0.056 2.0% 
Accident 0.024 1.5% 
Noise 0.001 0.2% 
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 Research Questions 1.2
Keeping in view the above stated issues and problems the paper aims at answering the 
following research questions: 
RQ1 What could be the possible role of public procurers in procuring innovative 
products like autonomous vehicles?  
RQ2 How could self-driving cars change the conventional urban mobility?  
RQ3 Would self-driving cars be adapted (future of self driving cars)? – Expert’s 
Opinion 
RQ4 What are the business prospects associated with to Self-driving cars (an 
estimation)? – Expert’s Opinion 
RQ5 What are the fundamental requirements for launching a self-driving car pilot 
project?  
 
 Background of the study  1.3
With the increased numbers of cars being produced and sold each year has not only 
increased the problem of congestion in urban areas, but also have significantly shown 
negative impact on environment, in terms of wastage of fuel in commuting as well as 
increased over all carbon foot print. Despite of the fact that there have been strict 
regulations on CO2 emissions from cars, the objective is yet far away to be achieved to 
control the global threat. Not to forget that the lives are always on stake, as human error 
is one of the biggest cause of death or fatal injuries in road accidents, and driving a 
conventional way with a driver in charge of the vehicle (as prescribed in Vienna 
Convection on road safety 1965) cars have put both drivers as well as humans life on 
risk.  
 
 Objective of the study 1.4
Keeping in view the above facts the study aims to identify as many possibilities as 
possible to incorporate driver less cars (Autonomous Vehicles) into the lives of 
individuals. It has been observed from prototype testing that the cars without drivers 
and onboard system (hardware & software) tend to be more reliable than the cars with 
human drivers. The study aims to come up with the supportive arguments, techniques 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
15 
and possibilities for any practical and possible usage of autonomous vehicles in day-to-
day life of every individual. The four main objectives are defined as below:  
 
 
Figure 4 - Research Objectives 
 
 Significance of the study 1.5
Although there are certain limitations, which cannot be overlooked, but with the 
passage of time and rapidly changing technological world the technology related 
problems would not be an issue soon. But in case of accident (there has not been any 
accident reported so far with autonomous vehicles) who should be held responsible; is 
the biggest debate since the birth of autonomous vehicles. The study was initiated to 
investigate if autonomous driving could really have any positive impact on individual 
transport. If yes, then how and using which medium could an individual be benefited 
from the technology? The study on the other hand would also be helpful for those who 
look futuristic technologies as business opportunities. The results of the studies could 
attract concrete investors to plan a business model, which is equally important for them 
and for the society in general.  
 
Iden]fy	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Figure	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Project	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 Outline of the study 1.6
Chapter 1 – The study starts with an introduction to the current scenarios of driving 
and related issues and than introduces the autonomous vehicles, highlighting recent 
advancements followed by key facts and figures. The problem statement and brief 
description about the objective and significance of the study is also discussed in chapter 
1 of this study. 
Chapter 2 – Reflects the highlight of the related research work of the previous 
researchers, technical reports related to the topic and blogs on autonomous vehicles. It 
primarily focuses on the technology, progress and laws & legislations regarding 
autonomous vehicles.  
Chapter 3 – Is the research methodology, it is explained what methodology has been 
used to write this paper and after defining the methodology for this study, it also 
illustrates the “Research Model” developed specifically for this study.  
Chapter 4 – Represents the finding and analysis of this study. More precisely it 
contains the discussion, analysis and suggestion for the predefined objectives. Further 
more it also contains the possible solution to the question of impact of autonomous 
vehicles on individual transportation. 
Chapter 5 – This is the conclusion of studies and this chapter includes the possibilities 
for future studies and also briefly highlights the options for the extension of this study. 
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2 LITERATURE REVIEW 
Over the past few years the exclusive human function: driving has been compromised 
by the technology industries by introducing significant jumps in bringing 
computerization into it (Fagnant and Kockelman 2013). The World Health 
Organization (WHO) predicts that road traffic injuries will turn out to be one of the top 
five death causes globally by 2030. Car manufacturers have long been involved in 
increasing the safety of passengers. They introduced passive safety systems such as; 
seat belt, crush zones and airbags. However, these passive safety systems have reached 
a performance limit. In order to achieve further enhancements in safety, most major car 
manufacturers with Mercedes in the lead, followed by BMW and Volkswagen pursue 
the idea of self-driving, driverless, autonomous or robotic vehicles (Visser, Ehrenhard 
and Nordhoff 2014). Recent models of vehicles increasingly include functions such as 
ACC (adaptive cruise control) and (PAS) parking assist systems that let automobiles to 
pilot themselves into parking spaces (Fagnant and Kockelman 2013). 
 
  Phases of AV’s evolution (A brief History)  2.1
The term “Autonomous Vehicles” means an automobile that can steer itself between 
two points safely, without unceasing human intervention (Barker, et al. 2013). From 
decades’ researchers have been finding a way to drive cars autonomously, for the better 
understanding the research into autonomous vehicles technology can be divided into 3 
phases.  
2.1.1 Phase 1  
The idea of self-driving cars has been with researcher on technology almost as 
long as the age of automobile industry. The State of Nebraska and RCA Labs, amongst 
other efforts, conducted a complete test of an automated highway in 1958 near the 
University of Nebraska on a 400-foot strip of public highway. Guidance signals 
dependent technology was used by introducing detector circuits that were installed in 
the roadway which could detect the speed of the car and send it back to the system to 
help navigate it (Schwarz, et al. 2013). Between 1980 and 2003, university research 
centers worked on two visions of vehicle automation, first were automated highways 
systems which where relatively “dumb” because vehicles had to rely on highway 
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infrastructure to guide them. Other groups worked on self-driving cars that did not 
require special roads (Anderson, et al. 2014).   
2.1.2 Phase 2 
The U.S. Defense Advanced Research Projects Agency (DARPA) between 
2003 and 2007, held three “Grand Challenges” that evidently enhanced progresses in 
self-driving technology. Out of three Grand Challenges, first two were held in 
countryside environments, whereas, the third took place in the metropolitan setting. All 
of these challenges urged university teams to progress in the AV technology 
(Anderson, et al. 2014). The challenge was to make an autonomous vehicle, which 
could drive the deserts and roads on high speed; the purpose was to add the 
autonomous vehicles in army fleet. This project started to grow every year and with 
loads of improvement for meeting new challenges, the participants finally were 
successful in making a car, which was able to drive itself in urban conditions on the 
roads of California, and the Chevrolet named BOSS won the title in 2007 (Urmson, et 
al. 2008).  
2.1.3 Phase 3 
Private companies have most recently advanced AV technology. Google’ with its 
self driving car has take a lead by developing and testing a fleet of cars and initiated 
promotions to exhibit the uses of the technology (for example: by using internet 
platform to show videos emphasizing mobility offered to the blind). Other car 
manufacturers are also showing their keen interest in this technology like Audi and 
Toyota in 2013, revealed their AV ideas and research programs at the “International 
Consumer Electronics Show”. Nissan on the other hand has also recently publicized 
plans to sell self-driving cars by 2020 (Anderson, et al. 2014). The world is now 
heading towards Industry 4.0 and Internet of things and Mobility 4.0 is part of the 
complete automation of mobility. 
 
  Mobility 4.0  2.2
Global economic development is subject to mobility and all the stakeholders have a 
involvement to guarantee the long-term practicality of the transport division. The rapid 
growth of the number of vehicles in past decades and unbridled urbanization mean that 
urban traffic has become a sensitive issue in cities around the world. Infrastructure 
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cannot be built to keep pace with traffic. Solutions do exist and others still have to be 
invented to reduce the number of lost hours, wasted fuel and offer quality mobility for 
the largest majority (Guinot and Tondeur 2014). Mobility 4.0 is termed as smart 
(intelligent) mobility in 4th industrial revolution or Industry 4.0 (a connected and 
completely automated industry concept), Mobility 4.0 aims at accident, emission and 
congestion free completely autonomous individual and public transport. The objective 
is supposed to be achieved by complete automation of the vehicles under the 4th level of 
automation as described in this study under heading “2.3.5 Level 4 (Full self-driving 
automation)”. 
The technology of complete automation is suppose to work in combination with the 
technology named “V-2-X Communication” which would make sure that every car on 
the road will communicate with its surroundings, be it another car on the road, traffic 
signals, traffic signs or any other infrastructure in surrounding. The clear purposes of 
the connected vehicles program are to use vehicle-to-vehicle (V-2-V) and vehicle-to-
infrastructure (V-2-I) communication to considerably influence safety, movement, and 
sustainability in the transportation system (Schwarz, et al. 2013).  
 
Figure 5 - The 4.0 concept (CAETS 2012) 
2.2.1 Connected Cars (C-2-X Communication) 
Wireless technology is used for real time vehicle-to-infrastructure (V2I), 
vehicle-to-vehicle (V2V) communication between Connected-vehicle systems (KPMG 
2012). Car2X-Communication is a field of research with high interest and considerable 
potential for improving road safety (Röglinger and Facchi 2009). Car2x communication 
which is also known as Vehicle-2-X (V-2-X) communication or Connected Vehicles 
(Schwarz, et al. 2013) is the exchange of information between traffic participants (V-2-
V or C-2-C) and the exchange of information with infrastructure (V-2-I or C-2-I) the 
technology aims at enhancing safety and convenience and optimizing traffic flow 
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(Schaal and Löffler 2012). V2V and V2X capability should enable autonomous cars to 
know the position of surrounding traffic and create significantly more efficient traffic 
flow. Car positioning based on V2V/V2X communications should allow traffic to 
negotiate intersections without stopping, and cars should be able to travel at higher 
speeds and in closer proximity to each other (Morgan Stanley 2013). The higher-level 
engineering system for assuring Car2x communication is known as the Intelligent 
Transport System (ITS). Car2x communication concept basically involves transmitting 
and accepting harmonized messages using air as a medium and allowing understanding 
of the position information they contain by traffic participants (Schaal and Löffler 
2012). According to (Röglinger and Facchi 2009) the rise in causalities over the period 
of time encourages researchers to look into the field of engineering and find a solution 
for that could alleviate the injuries and deaths caused by vehicles. There are many 
possible scenarios of implementation of C-2-X communication;  
 
 
Figure 6 - Possible scenarios of implementation of C-2-X communication (Röglinger and Facchi 2009) 
The figure above shows the fundamental separation of the major categories for crash 
scenarios which were used for a comparison between killed persons and the total 
amount of accident victims because this allowed (Röglinger and Facchi 2009) to figure 
out where the scenarios with high crash rates are located.  
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Figure 7 - Fatalities V/S Victims in crashes (Röglinger and Facchi 2009) 
The analysis of the statistical data by (Röglinger and Facchi 2009) indicates that out of 
all those who use urban roads 64% of them become victim of the road accidents and out 
of them 27% is the rate of fatalities, for main roads the statistics are 29% victims and 
61% are the fatalities, whereas, the number fir highways are quite surprising as 7% of 
total number of vehicles on highways become the accident victims but only 12% of 
them are recorded fatalities. A Car2X-Communication system could improve its 
performance if it dynamically adapts to the road type the car is driving on. So, the 
complexity of the whole sys- tem could be reduced to two or three major crash types 
depending on the road type with an at least 72 % coverage of all accidents with 
fatalities.  
2.2.2 Applications of Connected vehicles 
(Schwarz, et al. 2013) Defined some limited application of connected vehicles 
as following:  
Table 2 -Applications of connected vehicles (Schwarz, et al. 2013) 
 
Application Description 
Emergency stop lamp 
warning 
 
Surrounding vehicles receive an emergency 
braking signal by the host vehicle 
Forward collision warning 
 
The same lane forward collision warning signaled 
to the host vehicle 
Intersection movement assist 
Blind Spot and Lane Change 
Warning 
Blind spot occupied signal transmitted to the host 
vehicle 
Do not pass warning 
Host vehicle is warned not to pass a slow vehicle id 
the sensor detects an oncoming vehicle from the 
opposite direction 
Control loss warning 
 
A control loss warning is signaled to surrounding 
vehicles in case of loss of control 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
22 
 Levels of Automation 2.3
 Five levels for vehicle automation have been suggested by National highway traffic 
safety Administration (NHTSA) (Litman 2015):  
2.3.1 Level 0 (No Automation) 
At level-0, the human is solitary responsible for safety and control of acute 
functions like accelerator, brake and steering at all times (Horrell 2014). According to 
Vienna convention on road traffic safety, keeping the driver in a chief role is a guiding 
principle of road traffic guidelines (Economic and Social Council 2014). Therefore, 
override-ability as well as the likelihood for the chauffeur to turn systems off 
guarantees that the driver’s will is put forth (Litman 2015).  
 
2.3.2 Level 1 (Function-specific automation) 
The individual has ample authority but surrenders a few controls of certain 
functions to the automobile in specific normal driving or in crash-possible 
circumstances (Litman 2015). It is commonly referred as function-specific automation, 
which most commonly includes anti-lock break system and anti skid systems, which 
assist driver to control the vehicle in certain critical situations (Horrell 2014). 
2.3.3 Level 2 (Combined-function automation)  
The 2nd Level is subject to working harmony of minimum two control functions 
like ACC (adaptive cruise control) and LC (lane centering) in certain driving 
circumstances. Hands-off-wheel and foot-off-pedal driving modes are also enabled at 
this level, but driver is still accountable for observing and harmless operation and driver 
have to make himself available all times to control vehicle when needed (Litman 2015). 
Driver Assistance Vehicle systems help the chauffeur in his driving task. They also can 
affect the way automobiles are driven. Therefore, it is safe to say that they have the 
significance to take instant beneficiary influence on road safety or ultimately reducing 
driver’s workload (Economic and Social Council 2014). Some researchers also stated 
that his level also includes stop and start technique within city areas where heavy traffic 
and loads of signals are expected (Horrell 2014).  
 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
23 
 
Figure 8 -Combined-function automation (Horrell 2014) 
2.3.4 Level 3 (Limited self-driving)   
All safety features under specific traffic and environmental situations are 
controlled by vehicle. Human can surrender supervising authority to automobile, which 
must alert chauffeur if circumstances require changeover to driver control. Anyhow, the 
motorist is expected to be available for intermittent control (Litman 2015). This level 
includes a widely researched and quite adaptable Vehicle-to-Vehicle (V-2-V) and 
Vehicle-to-Infrastructure (V-2-I) systems, where cars would communicate with the 
leading vehicles on the highway and with its surrounding within the city premises. 
These systems in combination with super cruise would lead to a plenty of free time for 
a driver to do other necessary tasks (Horrell 2014). 
 
Figure 9- Limited self-driving (Horrell 2014) 
2.3.5 Level 4 (Full self-driving automation)   
At the level of full self-driving, the car is expected to do all the work of driving 
and the human intervention is not required at any time (Google.com 2015). All the 
safety functions are vehicles controlled and the car is also responsible for monitoring 
conditions for the entire trip. The human specifies endpoint in the navigation system 
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but is not expected to be available for control of vehicle during the trip. The safe 
operation is solely the automated system’s responsibility (Litman 2015). The car could 
analyze all type of traffic, see perambulators / pedestrians and cyclists, and react 
appropriately to traffic lights even in heavy traffics and at complex junctions. The 
system use both recognition functions and a prediction algorithm. Which helps in exact 
approximation to know exactly where the car is on the road, the accuracy is far better 
than GPS, the systems mostly uses the real-time images from its cameras for mapping 
the route and sense the hurdles (Horrell 2014).  
 
Figure 10 – Full self-driving automation (Horrell 2014) 
 Time Line for Complete Autonomy  2.4
Self-propelled cars were first suggested in the 1940’s. Initially the centralized grid idea 
was suggested, which was suppose to direct your car while you enjoyed the ride. But 
the modern autonomous vehicles will intelligently examine their environment and other 
drivers, and will operate with true independence without needing new infrastructural 
arrangements (Barker, et al. 2013). The current advancements in technology suggest 
that the full autonomy would be a gradual process. The high automation in vehicles was 
commercialized since 2013 and it is expected that the fully autonomous vehicles would 
commercially be available in the next decade that is 2020 onwards (Morgan Stanley 
2013) and (Bartl 2015). 
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Figure 11 - Time line for complete autonomy (Bartl 2015) 
 
The current market analysis drives the conclusion of automation in driving, as 
following:  
 
Figure 12 - Self-Driving Future (Barker, et al. 2013) 
 
2013 
•  Traffic emergency breaking, Autonomous braking, acceleration and lane 
guidance at speed 
2014 
•  Full autonomy at up to 31 MPH (*Example. Mercedes S-Class 2014-15) 
2015 
•  Super Cruise : Breaking and lane guidance at speed, Autonomous steering 
•  Autonomous throttle, steering, self-parking and gear shifting 
2018 
•  Autonomous car technology is expected by Google 
•  100 autonomus cars on road by Volvo 
2020 
•  "road trains" guided by a lead vehicle and Accident-free cars by Volvo 
•  GM, Audi, Nissan and BMW all expect fully autonomous, driverless cars. 
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 Technical Aspect of AV’s (Benchmarking Google’s Driverless 2.5
Car) 
A vehicle capable of driving itself from one point to other on any given geographical 
layout without continuous involvement or input from a human driver is called 
Autonomous Vehicle or a Self Driving Car. Apart from the combination of cameras, 
radar systems and sensors the vehicle uses a global positioning system (GPS), which 
helps detecting self-driving car’s surroundings and uses AI (artificial intelligence) to 
determine the fastest and safest pathway to its endpoint. When necessary, the car’s 
steering, braking and acceleration is controlled by the mechatronic units and actuators, 
which allow the intelligence system to take charge (Morgan Stanley 2013). A 
combination of sensors and software is used by the vehicle to locate itself in the real 
world they take help of highly accurate digital maps by overlaying the surrounding onto 
it and sensing the difference. At the heart of an AV lays three main components (listed 
below), which make a car real self-driving car (The Guardian 2014). 
2.5.1 Navigation 
Google’ driverless cars uses Google Maps for navigating the vehicle. It takes 
full leverage of 3D visualization in real time by mapping LIDAR results on its current 
maps for more precise results. It would provide the information regarding speed limits, 
traffic updates directions, obstacles etc. (Rayej 2014). 
2.5.2 Hardware 
Apart from the car itself, hardware mainly includes the sensors, which would 
provide the real time information about the environment. So that reliable information is 
communicated to the artificial intelligence system on board. The main components are 
LIDAR, RADAR, video cameras (360 view), position and distance estimators. LIDAR 
(Light detection and ranging) is the heart of the system as it is responsible to scans up 
to 60 meters of surrounding environment in real time and plot the surroundings on the 
current map for immediate decision-making (Rayej 2014)  
2.5.3 Artificial Intelligence (Software)  
Google uses software named “Google-Chauffer” which is responsible to take 
decisions in the real time scenario. It interprets all the communication between 
hardware and environment and plans its next step accordingly. Chauffer controls the 
decisions about acceleration, breaking and directions. Its objective is to take passenger 
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to its desired place safely. The software obey the rules of the road and can recognize 
objects, people, cars, road marking, signs and traffic lights and detects numerous 
random dangers, including cyclists and pedestrians. The miracle of the technology is 
that it can even detect road works and safely steer around them (The Guardian 2014). 
 
 
 
Figure 13 - Google's self-driving car/pod (Google.com 2015) 
 
 Autonomous Vehicle Hype to Adaptation 2.6
According to a report published by (KPMG 2013) the discussion on the topic of self 
driving cars has been accelerating and it clearly depicts the consumer trend and interest 
in the topic of self propelled cars which has been over hyped in all sort of media. An 
increasing trend in discussion volume has been observed from July 2012 through 
August 2013 as seen in figure below, mainly influenced by news, regulatory 
announcements and marketing. Despite of the fact that opinion volume increased 
steadily during July 12 to August 13 but spikes are observed in July 2013, followed by 
the United Kingdom’s declaration that “Autonomous Vehicles” have been granted 
permission for testing, and in August 2013 when a car manufacturer giant from Japan 
“Nissan” publicized intent to present a self-propelled vehicle by 2020. Due to the 
theoretical nature of discussion, the discussion on this topic in general public still 
remains largely mixed. Although optimistic review has also progressively augmented 
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during this tenure, which shows a positive trend between people, who are discussing 
about this topic.   
 
 
Figure 14 - Self-Driving Cars public discussions (KPMG 2013) 
There exist a gap between the research on the user perspective and acceptance 
indicators for the near future (Bartl 2015). Coalescing the Diffusion Model of 
Innovation with Hype Cycle of Roger’s and Gartner’s respectively for Autonomous 
vehicles would give us an outlook as seen in the figure below and can assist us in better 
understanding of the direction of this new technology.  
 
Figure 15 - The hype cycle and Adaptation Curve (Bartl 2015) 
 
To evaluate the current stage and relative maturity of the technology in the early phases 
of their life cycle The Hype Cycle offers is a suitable tool. It could provide the basis to 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
29 
understand the consumer’s attitudes towards technology and analyzing opportunities 
and investment risks regarding a certain technology could also be indicated by the 
Model. The shape of the Hype Cycle curve in above figure illustrates the media 
fanaticism through the period of disillusion to a subsequent understanding of the 
technology’s significance and role in the marketplace. On the other hand, according to 
Roger’s Diffusion of Innovation model the comparative benefit over current answers, 
the compatibility with prevailing standards, the comparative complication and the 
observability (KPMG 2013) will determine the pace of user acceptance and the course 
of the traditional adoption curve starting with the innovators and early adopters (Bartl 
2015). A point where Hype cycle meets the Diffusion model (Adaptation) would be the 
decisive point. For the auto manufacturers, when it comes to the introduction of a new 
car model it is a familiar exercise. But, the case AV cannot be treated simply as a new 
series, because this innovation is too disruptive in all dimensions to do so (Bartl 2015). 
(Morgan Stanley 2013) On the other hand, has presented an adaptation curve which 
represents 4 phases of adaptation, but if we look more closely to the subject they should 
rather be presented as phases for technology availability than adaptability. The curve 
presented by Morgan Stanley shows an increasing trend over the period of 2 decades 
but fail to represent any numbers or % of technology adaptation instead displays four 
phases as: phase1 (0-3 years) passive autonomous driving, Phase 2 (3-5 years) Limited 
driver substitution, Phase 3 (5-10 years) autonomous capabilities, Phase 4 (two 
decades) 100% penetration utopian society.  
 
Figure 16 - Time line for adaptation (Morgan Stanley 2013) (see appendix A) 
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 Monetary Advantages of Autonomous Vehicles Adaptation 2.7
There have been numerous predicted monetary advantages linked to the adaptation of 
Autonomous Vehicles for daily commuting and travelling. First estimations state that 
self-driving cars can contribute up to $1.3 trillion in annual savings to the United States 
economy alone, and an expected sum of $5.6 trillion for global savings  (Bartl 2015).  
Break up of this sum could be visualized in the figure below, presented by (Morgan 
Stanley 2013). 
 
Figure 17 - 1.3 Trillion/year $ Savings (Bartl 2015) and (Morgan Stanley 2013) 
(Morgan Stanley 2013) Grid shown in the picture above could be broken down in the 
following categories of monetary advantages for the better understanding of how $1.3 
trillion would be saved (ZHANG 2014).  
 
2.7.1 Savings from Fuel consumption per annum 
In today’s cars, even using cruise control can drive swiftly and can easily 
deliver a 20-30% enhancement in fuel economy vs. a manually controlled “coursing” 
brake and throttle. Empirical tests have demonstrated that level of fuel savings 
increased dramatically from cruise control use.  The best thing about AV is that they 
will run on cruise control completely. Add to this aerodynamic styling and light weight, 
plus active traffic management, and we can potentially get up to a 50% improvement in 
fuel economy from autonomous cars on top of the fuel economy improvement from 
new engine and transmission technologies that are going to be incorporated in cars 
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anyway. In order to be conservative, researchers assume that an autonomous car can be 
at least 30% more efficient than a comparable conventional car. If states economy 
manages to decrease $535 billion fuel bill by just 30%, it would save the United States 
$158 billion (Morgan Stanley 2013).  
 
 
Figure 18-  Total $ spent on fuel in 2012 (ZHANG 2014) 
2.7.2 Accident Savings per annum  
According to The Federal Highway Administration (FHWA) as reported by 
(Morgan Stanley 2013) calculates the crash cost per vehicle resulting in an injury, 
adjusted for inflation, to be around $126,000, and the cost per casualty at almost $6 
million. The EPA and FDA also have calculations for the statistical value of life, $9.1 
million and $8 million, respectively (we use the “midpoint” FDA number as the basis 
for our base case calculations). Costs from injuries represent $282 billion, and costs 
from fatalities represent $260 billion per year. Total cost of $542 billion per year is 
incurred due to motor vehicle-related accidents in US alone. It is proved by many 
research organizations that 90% of accidents are instigated by driver’s error, so, taking 
the driver out of the equation could academically reduce the cost of calamities by 90% 
resulting in the savings of $488 billion (90% of $542 billion) per year. This is only 
achievable in utopian society where 100% of vehicles on road are autonomous.  
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Figure 19 -Cost of motor vehicles related causalities and fatal injuries (ZHANG 2014) 
  
2.7.3 Savings in terms of productivity 
US drivers drive approximately 3 trillion miles a year. One of the main rewards 
of self-driving cars is that riders are freed from the hazel of driving and are allowed to 
do whatever else they want. For instance, people can work in their cars while traveling 
to work or at any other time. Three trillion miles driven at 40 mph equals 75 billion 
hours spent in a car (again, conservatively assuming only one occupant in a car at all 
times). If it is assumed that people work 30% of the time while riding a car, would 
equals 18.75 billion hours. It is assumed that the “cost of time” is $25 per hour (based 
on US median income of $50k/year) and that people are 90% as productive in the car as 
behind a work desk. This means the value of the productivity generated from being able 
to work in the car is $507 billion (22.5 billion x $25 x 90%). 
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Figure 20 -Estimated Productivity gains (ZHANG 2014) 
2.7.4 Savings by avoiding congestions and efficient consumption of fuel 
European Commission for Mobility and Transport estimates that congestion 
costs Europe about 1% of GDP each year. According to the Texas Traffic Institute’s 
Urban Mobility Report, supported by the US DOT as reported by (Morgan Stanley 
2013), in 2011 the average US driver lost 38 hours to congestion, which is more that 
double to 16 hours in 1982 (calculations based on the difference between traveling at 
congested speeds rather than free-flowing speeds). That is the equivalent to almost five 
vacation days. In areas with over three million people, travellers experienced higher 
bottleneck delays and lost an average of 52 hours in 2011. The report analyzed over 
600 million speeds on 875,000 roads across the US. The speed data was collected every 
15 minutes, 24 hours a day, at hundreds of points along almost every mile of major 
road in North America.  
The report also estimates that there are about 145 million commuters in the US, which 
means they are collectively losing to congestion around 5.5 billion hours a year (38 
hours x 145 million commuters).  
Autonomous cars should be able to largely eliminate congestion due to smoother 
driving styles and actively managed roundabouts and traffic patterns. Autonomous cars 
should also intensely encourage traffic pooling. Again, assuming the cost of time is $25 
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per hour, 5.5 billion hours saved in congestion is worth $138 billion of potential 
productivity generated.  
 
Figure 21 -Productivity gain by avoiding congestion (Morgan Stanley 2013) 
 
There is another aspect to congestion saving—the fuel wasted by being stuck in traffic 
will no longer be needed. This was also calculated by the Texas Traffic Institute’s 
(TTI) report, which quantified congestion by taking the free-flow results and 
subtracting them from congested results. First, TTI calculated the emissions and fuel 
consumption during congested conditions by combining speed, volume, and emission 
rates. Then it estimated the amount of gas needed to produce those C02 emissions. The 
average fuel wasted was 19 gallons per commuter and a total of 2.7 billion gallons for 
the entire US in 2011. Just sitting in traffic wasted $10.8 billion dollars, moving to a 
congestion-free autonomous car’s world could also eliminate this waste.  
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Figure 22 -Fuel savings by avoiding congestion (Morgan Stanley 2013) 
Hence, the total saving in terms of avoiding congestion is expected to be $149 billion. 
But this may also be noted that, the figures above are only achievable in utopian (phase 
4) era, which is expected to be at least 5 decades from now. The complete diffusion of 
self-driving vehicles could result in humongous social benefits such as saving lives, 
plummeting prevention from traffic jams, and giving people more elasticity with 
travelling or vacation driving. These social benefits also have noteworthy possibility of 
economic implications. And the results of this adaptation is truly significant, which is 
$1.3 trillion of freed up cash flows, theoretically generated by autonomous Vehicles 
and this $1.3 trillion amounts to over 8% of the entire US GDP (Morgan Stanley 2013). 
The results would be visible once the market starts to adapt the autonomous vehicles 
when they are available which is expected to be by the end of phase 3 in the adaptation 
time line.  
 
 Google’s Driverless Car’s Highlights and Aspiration  2.8
According to the Google website on self driving cars (Google.com 2015) Google is 
aiming at transforming travelling experience by making it more safe, user friendly and 
pleasing. According to the information on the self driving project available of Google’s 
self driving website, it considers that the full latent of autonomous vehicle technology 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
36 
will only be conveyed when an automobile can drive on its own from one place to other 
just by pushing a button, exclusive of continuous human intrusion. In this revolutionary 
concept of autonomy in driving “Google” stepped up and pioneered the concept of 
commercializing the technology of autonomous driving by introducing “Google 
Driverless Car” in mid 2009 driven by “Google Chauffeur”, software used to drive the 
vehicle autonomously. Google cars are experienced drivers, Since the beginning of the 
project 6 years ago, Google’s self driving cars have driven over 1 million miles without 
a driver and have accrued the equal of 75 years of driving experience on the road (the 
calculation is based on an American adult driver who drives on an average 13,000 
miles a year). They were mainly tested in California, Florida, Nevada and Michigan 
roads, highways and controlled test tracks with no recorded accidents when operating 
in self-drive mode. It has tested its vehicles in California’s city traffic by ferrying 
around a number of journalists and critics to test its features and safety. Google 
showcasing its self-driving car technology to a number of journalists in April 2014 
demonstrate that autonomous driving is also feasible in dynamic and unpredictable 
environmental conditions (Visser, Ehrenhard and Nordhoff 2014). Google aims to 
make the technology of self-driving cars commercially available for purchase between 
2017 and 2020. The technology giant (Google) petitioned two bills that made the state 
of Nevada first in line to test autonomous vehicles legally on public roads; the action 
was followed by Florida, California, and Michigan too. Google estimates the following 
key societal and monetary benefits from adopting driverless cars.  
 
 
Figure 23 – Goals and Objectives of Google's driverless cars (Google.com 2015) and  
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(Fagnant and Kockelman 2013) 
 Legal Perspective (Benchmarking US legislations) 2.9
Progress of legal or regulatory systems is slower when compared to the speed of 
technological innovation. AV technology is encouraging an outbreak in regulatory 
debates at the International, national and state level. Till July 2013, Washington – D.C 
and three other states California, Florida and Nevada had sanctioned legislature 
authorizing the operation of self-driving cars on public roads for assessment purposes 
(KPMG 2013). Every state that has passed regulation on this issue has chiefly 
plagiarized such laws from one another. Concerns connecting to the testing, physical 
presence of the driver, and scope of the law are closely indistinguishable. Manual 
override is one of the main requirements by all states, with fluctuating need of precise 
condition of technology (Barker, et al. 2013). 
 
 
Figure 24 - Enacted legalization (Bartl 2015) 
2.9.1 Definition & Scope 
The current bill in DC has allowed the testing of self-propelled cars on public 
roads even before the development of authorized safety criteria. The chief requirement 
of the bill is that a focused driver should accompany the car all the time during its 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
38 
testing period and this bill hold responsible the operator for any associated criminal and 
infraction liability. In contradiction to this bill other states hold responsible the person 
who is engaged the autonomous technology (Barker, et al. 2013). Including 
Washington’s HB 1649 (Bill), all methods exclude all other companion technologies 
which necessitate an alert driver to maneuver the automobile. Therefore, Intermediary 
assistive technologies would be administrated under prevailing traffic laws (Barker, et 
al. 2013).  
 
2.9.2 Testing Legislations 
Examination of self-driving vehicles on public roads is permitted by all passed 
legislation. Every state also bounds operation of AV to producer designees throughout 
testing. Special Approval is required during testing when an operator is not actually 
present in the vehicle during the period when automobile is being tested. A minimum 
of $5 million in insurance coverage is required by California and Florida for any 
manufacturer, and forbids assessment until the plan is permitted by California’s 
Department of Licensing (Barker, et al. 2013). 
2.9.3 Licensing  
Autonomous vehicle are subject to separate license for the operation in the state 
of Nevada. Other states have asked their respective agencies to necessitate a valid 
operator’s license pre-operating a driverless car, and have also asked their respective 
subdivisions to foster guidelines (Barker, et al. 2013).  
2.9.4 Criminal and Infraction Liability 
So far operator of the vehicle should be held responsible for criminal and civil 
infraction liability nearly in every approach reviewed for the laws and legislation by 
every state. Though, California’s SB 1298 is totally mute on the issue of accountability, 
passing that accountability on its Division of Motor Vehicles to cultivate guidelines by 
year 2015 (Barker, et al. 2013). 
2.9.5 Civil Liability 
As discussed before only California’s SB 1298 is totally mute on the issue of 
accountability, passing that accountability on its Department of Motor Vehicles to 
develop guidelines by year 2015. Florida and DC both enforce a manufacturer 
responsibility immunity provision to civil suits. So far States have largely ignored the 
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liability issues by simply passing the obligation on to their respective licensing 
agencies. This is intended to encourage insurance businesses to comment on the 
obligation issues when agencies begin the processes of rulemaking (Barker, et al. 
2013).  
 
Figure 25 - who is liable (KPMG 2013) 
 Urban Mobility  2.10
Planning of livable future cities is critically important because over 50% of world’s 
population is living in metropolitan areas, making these areas over populated  (CAETS 
2012). European figures on living are more alarming, Presently, around 74% to 80% of 
Europe’s populace lives and works in cities and towns, and it is expected that by 2050 
over 82% of the region's population will be condensed in metropolitan areas (TRIP & 
European Commission 2013) and (The European Commission 2004). 
According to one of the reports from (CAETS 2012) cities today should comprise of a 
dependable and extremely recurrent public conveyance between outskirts and inner city 
with a high modality and secondly, some concrete actions to improve motor-powered 
individual transport must be taken (for example: better traffic control systems, traffic 
administration centers, and intelligent information systems for drivers). Transportation 
makes its utmost impact if it is cohesive so that shifts between different types are 
smooth for the users. This enables them to choose an optimal mix for every leg. This 
type of combined and improved transport systems come with many advantages like 
they would reduce the necessity for roads and parking; lessen congestion, air pollution 
and greenhouse gas emissions; would support the optimization of capitals used for 
transportation; and upsurge the living standards in the region. There are many ways to 
reach an optimum level of urban development, for example making such a mix of land 
use, where work chances and housing units are not far from each other, could 
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dramatically reduce the necessity to travel. Furthermore, Adaptable working time 
models along with public transport motivations can shrink unnecessary peak period 
travel and inspire off-peak mobility, resulting in public transport more effective, 
efficient and inexpensive (CAETS 2012). 
 
 Sustainability and urban mobility  2.11
(The European Commission 2004) In one of its report define sustainable transportation 
or mobility as: “Transport which allows the basic access and development needs of 
individuals, companies and societies to be met safely and in a manner consistent with 
human and ecosystem health, and promises equity within and between successive 
generations being affordable, operates fairly and efficiently, offers choice of transport 
mode, and supports a competitive economy, as well as balanced regional development 
and Limits emissions and waste within the planet’s ability to absorb them, uses 
renewable resources at or below their rates of generation, and, uses nonrenewable 
resources at or below the rates of development of renewable substitutes while 
minimizing the impact on land and the generation of noise”. 
As discussed before almost 75% to 80% of the EU’s population inhabits in 
metropolitan regions. Over 30 % of all transport kilometers in Europe are accounted by 
the transport of goods and people in urban areas (The European Commission 2004). A 
big assortment of environmental, social and economic impacts in many cities across the 
world is caused by road-based transport systems. These impacts include traffic 
congestion, air and noise pollution and the significances of traffic incidents (Brownea, 
et al. 2012). The most important traits of an urban environment are high population 
densities, settlements and consumption of goods & services. In such surroundings the 
infrastructure for transportation and the potentials for its exaggeration are very limited 
and unsustainable. Noteworthy glitches linked with urban freight transport are the result 
of the imbalance between demand and boundaries of the urban settings (For example:  
congestion, pollution, safety, noise and carbon creation). 40% of air pollution and noise 
emissions are just because of the transportation of goods in an urban environment. The 
joint consequences of these complications are both economic and social; these 
problems not only decrease the efficiency and effectiveness of UFT and logistics 
operations, but also on the other hand, destructively impact the living standards of 
citizens, through dangerous effects on health (Stantchev and Whiteing 2006).  
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 Societal and environmental challenges 2.12
As we are getting more and more dependent on cars, an ageing populace, and 
requirements of novel and flexible lifestyles, cities are facing the new challenges of 
finding new mobility solutions for speedy and easy movement of people. Additionally, 
new technologies generate astronomical expectations for smart mobility possibilities, 
(For example: traffic information for travelers in real-time, same for network managers, 
drivers and fleet operators. Such advancement in technologies also bring chances for 
assimilating data for trip planning and electronic ticketing, and smart cards to simplify 
interoperability among different public transport types. European, national and local 
policy plans are topped by the challenges of global warming, scarce energy sources and 
increasing energy prices. This leads to an immediate need of green solutions to cut the 
environmental impression of transport in urban areas. Collectively, city traffic is 
accountable for 40% of CO2 emissions and 70% of other emissions from road transport 
in the European Union, which leads to the need of finding a solution to sustainably 
reduce transport related emissions (TRIP & European Commission 2013) 
According to some researchers disability, premature mortality, aggravation of 
respiratory as well as cardiovascular disease and sleep disturbance is the result of city 
level congestion and pollution. At the same time on global scale these impacts are 
argued to be adding to climate change effects responsible for global warming. 
Metropolitan freight transport is a donor to all of these unwanted impressions, and in 
last few years as growth in urban population has grown, it also amplified its impacts 
ensuing the demand for freight flows ever required before as it is necessary to support 
these populations residing in the metropolitan areas (Brownea, et al. 2012).  
 Societal and Environmental Advantages of AV 2.13
Earlier in section 2.7 the monetary advantages of adapting the self-driving cars have 
been discussed and in this section the societal advantages of autonomous vehicles have 
been highlighted like;  
2.13.1 Accidents reduction 
The self-driving cars are expected to be safer as compared to the conventional 
human driven vehicle. It has been observed that with the use of advanced technology 
like Adaptive Cruise Control (ACC), Antilock Break System (ABS) and many such 
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advanced sensors and technologies has helped significantly curbing the rate of 
accidents in numbers as well as on an each vehicle mile travelled (VMT) base. Auto 
crashes have been shrinking in the U.S at an annual average rate of 2.3% for light-duty 
vehicles in the period of 1990-2011. Roadway injuries have also fallen at an estimated 
twelve-monthly rate of ~ 3.1%, over the same period of time (Anderson, et al. 2014). 
 
Figure 26 – Roadways injuries and Accidents per million vehicle miles travelled (U.S) (Anderson, et al. 2014) 
2.13.2 Mobility for Disables 
According to (Anderson, et al. 2014) Self-propelled vehicles could considerably 
upsurge access and movement across a variety of populations presently incapable or not 
permitted to use conventional automobile. These include the incapacitated, older 
people, and children of age 16 or less. The most promising advantages would be 
personal independence, increased sociability, and access to vital services. Level 4 
automation is expected to provide mobility and access at reduced cost when compared 
to the current system which provides mobility services for disabled for 14 to 18 percent 
of their budgets in the U.S.  
2.13.3 Congestion 
The traffic congestion could be directly affected by introduction of driverless 
cars, influencing vehicle mile traveled by empowering a new modality for urban travel 
like a taxi system that does not require a driver, over time it would substitutes old-style 
taxi service, sharing a car programs, and perhaps even subway and metro lines. On-
demand, door-to-door convenience of traditional taxis could be offered by driverless at 
cheaper prices, as the payment for driver time would be excluded straight away. Self-
driving cars are likely to support higher vehicle efficiency and outputs on existing roads 
by increasing overall vehicle travel. The technology that senses its surroundings and 
continually invigilate nearby traffic and respond with exceptionally well synchronized 
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braking and acceleration alterations would enable self-driving cars to travel harmlessly 
at higher speeds and with minimum space between vehicles, this would ultimately 
result in less congested roads. Furthermore, the crash related traffic congestion (non-
recurrent delay) could also be well managed by adapting self-propelled cars in our daily 
shuttling. It is estimated that on an average 25% of all congestion delays (including 
both recurrent and non-recurrent congestion) are caused by Traffic incidents, and car 
smashes beholds a key portion of this whole. Successful indulgence of AVs in our 
society would avert the vast majority of such crashes, and would result in eradicating a 
respectable share of all types of traffic delays (Anderson, et al. 2014).  
 
Figure 27 – AV technology on traffic congestion (Summary) (Anderson, et al. 2014) 
2.13.4 Better Land use and Reduced Car Ownership 
The wide acceptance and adaptation of self-driving cars would have a deep 
impact on the current land use pattern. Underlying nature of trading off land values 
would not be altered by the introduction of AV in comparison to the transportation 
costs, but the computation of the latter could have a major effect. The value / worth of 
the time is also among one of the costs for a typical auto commuter apart from other 
transportation costs which include factors like maintenance, insurance, depreciation, 
and fuel related costs and the opportunity cost of such acts the driver might engage in if 
not driving. Traditional vehicles require drivers to must focus most of their 
attentiveness on the act of driving, barring other practical use of their time. On the other 
hand, a self driving car owner would be able to work for a couple of hours in the 
vehicle while going towards the workplace, spend four hours in the office and later on 
work another couple hours in the car while commuting back to home. Self-driving car 
gives you an ability to engage in other activities while riding (you ride an AV not drive 
it) an AV, ultimately decreasing the cost of transportation.  
Such a tradeoff between land value and transportation cost, might upsurge the readiness 
of families, and perhaps some companies also, to establish themselves away from the 
metropolitan center. Moreover, the need of parking complexes and plazas in the core 
urban areas would also be dramatically reduced by the emergence of AVs. A couple of 
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examples could help in better understanding of the subject; first, after dropping off its 
passenger(s) in a downtown location, a self-propelled car could direct itself to a distant 
parking place in a outlying zone, lessening the parking space requirements in the 
congested areas of the town, where land values are usually highest. Furthermore, if an 
Av is a driverless taxi, it would often need not to park itself; instead, it could work on a 
hop on hop off model or after concluding one tour; it would steer to pick-up the next 
passenger. It is expected that the handiness and low-cost of such a self-driving car 
induced business models are likely to appeal many urban natives to get rid of car 
ownership, and free up their cash or at least to condense the number of cars they might 
owned. 
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3 RESEARCH METHODOLOGY  
Researchers suggest that a new investigation often starts with a qualitative research 
design exploring new phenomena while quantitative studies are later conducted to test 
the validity of the assumptions formulated in previous qualitative studies (Visser, 
Ehrenhard and Nordhoff 2014).  
 Methods of Data Collection 3.1
This study primarily follows the pattern of qualitative study and relies on the secondary 
data available through the Internet and books. The good thing with web-based data is 
that’s its easily available, accessible and inexpensive (Visser, Ehrenhard and Nordhoff 
2014). The researcher has cited work of previous researchers, analyst and technical 
experts for this study. Apart from the core qualitative studies a part of this research 
concludes analysis of the experts who participated in a conference and gave their 
opinion on the topic related to future of self-driving cars.  
3.1.1 Conference highlights 
The conference was organized by The Federal Procurement Agency of Austria 
(Bundesbeschaffung Österreich). It took place at Austria Trend Hotel Bosei  
Gutheil Schoder Gasse 7b, 1100, Vienna, Austria on May 7th 2015 (see appendix B). 
The theme of the conference was “4.0 Plattform Innovation - E-Mobilität”. The 
Conference was chiefly divided into 4 following scenarios:  
 
Table 3 - Scenarios discussed in the conference (IÖB 2015) (see appendix C) 
Scenario 1: “E-Flotte – Hype oder Zukunft?” Moderation: Thomas Lang; hosted 
by Bundesbeschaffung GmbH  
Scenario 2: “E-Nutzfahrzeuge – Arbeitstier oder lahme Ente?” Moderation: 
Nikolaus Engleitner; hosted by Heise Fleet Consulting.	  
Scenario 3: “Elektro Auto teilen – Carsharing 2.0” Moderation: Willy Raimund; 
hosted by Austrian Energy Agency (AEA)  	  
Scenario 4: "Future Scenario: Self Driving Cars - The future has already begun" 
Moderation: Dr. Clemens Schuhmayer / Muhammad Azmat; hosted by the 
Institute of Transport and Logistics, Wirtschaftsuniversität Wien.	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The main language of the event was German but “Scenario 4: Self Driving Cars – The 
future has already begun” was presented in English and was hosted and moderated by 
the representatives of Institute of Transport and Logistics, Vienna University of 
Economics and Business (Wirtschaftsuniversität Wien). Approximately 130 
professionals participated in the conference representing different institutions, mainly 
public procurers, automobile technology experts and experts form energy sector. For 
scenario: 4 around 30 experts participated in the presentation and discussion and gave 
their opinion on the survey questions (see appendix G).  
3.1.2 Survey Questions and Experiment Procedure  
The participants were asked two main questions after the presentation on 
Scenario 4: "Future Scenario: Self Driving Cars - The future has already begun" 
Q1. What is the future of self-driving cars?  
• Future was defined as adaptability of self-driving cars and their indulgence 
in our daily life for commuting and leisure travelling.  
 
Q2. What is the business prospect with self-driving cars?  
• Business prospect correspond to the future of current businesses likes OEM, 
Procurers and technology providers for automobile industry. What changes 
(positive or negative) do the experts foresee?  
 
The participants were asked these two questions in two rounds and everyone was 
allowed to give their opinion about it. The flash cards were used to record their opinion 
and they were then placed in a diagram to record their opinion and analyze what do 
they think about these 2 questions.  
 
Figure 28 – Custom build graph to analyze the opinion of participants (see appendix F) 
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The participants where asked to do two things for each question, 1st they were expected 
to tell if they think there is a negative chance of growth or positive chance of growth 
for self driving cars and business prospects and then they were expected to rate their 
argument on the scale of ±1 to ±10 (The higher the number the stronger the argument. 
The blue dotted line in the middle was to indicate the opinions for those who were not 
sure about any one of the questions or both of the questions (See Appendix f).  
3.1.3 Analysis Technique 
The experiment was followed by the statistical analysis which was done using 
Microsoft Excel tool, as there were limited number of observations, therefore the 
mainline statistical software’s were avoided to maintain simplicity and reader 
understandable outputs were derived which are further discussed in the “Results and 
Outcomes” chapter of this paper. The opinions were displayed in the graphical and 
visual formats for better understanding of the outcome.  
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  Research Model Developed 3.2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Urban 
Mobility 
Car – 2 – X  
Level 4 - Automation 
Laws & Legislations 
Autonomous 
Vehicles  
Adaptability 
Business Prospects 
Expert’s Opinion  
Public Procurement  
Redefined Mobility 
Expert’s Opinion  
Figure 29 -Research Model 
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4  RESULTS 
As of now Autonomous driving vehicles are at premature stage but still there are 
limitless possibilities and opportunities to maximize the possible benefits and 
advantages from this revolutionary technology. The study was conducted to achieve 
some predefined objectives, which are further discussed in this chapter. 
 Role of Public Procurement (Benchmarking Federal Procurement 4.1
Agency Austria)  
The role for public procurement agencies varies substantially depending upon there 
limitations of power and authority. Federal Procurement Agency of Austria (Party to 
this study) raised a question regarding procurement of innovative products (more 
precisely – Autonomous Vehicles) and their possible role as a procurement agency. The 
currently follow a set of standard procedure (shown in the picture below) which allows 
them the procurement of conventional or readily available products for public or private 
sector.    
 
 
Figure 30 - Procurement Process of BBG AUSTRIA 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
50 
4.1.1 Recommended Changes  
After in depth analysis of the standard process of procurement of conventional 
or readily available products, following amendments were suggested in tendering 
procedure for procuring an innovative product like Autonomous Vehicles.  
  
 
Figure 31 - Proposed amendments for BBG Austria 
• Request for tender: The request for tender should be published in the 
newspaper with complete details and specifications of the project for 
receiving offers from the states or organizations willing to participate in the 
innovative products testing. 
• Open Offers: Sealed offers should be opened in front of members or 
representatives of all participating states or organizations.  
• Negotiation: The offers than should be negotiated with all qualifying states 
or organizations  
• Select & Award: The wining state(s) or organization(s) should than be 
awarded the tender 
• Test Innovation: The Procurement Agency should actively participate in 
the testing phase and set the benchmarks or milestones in order to achieve 
improved results.  
Publish	  RFT	  
Open	  Offers	  
Nego5ate	  
Select	  &	  
Award	  
Test	  
Innova5on	  
Cri5cally	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  it	  
available	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• Critically Review: The review process should be critical and all the 
elements of the project must be inspected in detail. As this is the approval 
stage and procurement agency is responsible to make sure that all the 
requirements of the customers are met and justified.  
• Make It Available: Make the product available for the customer by 
following the remaining processes of the current procurement procedure (as 
shown in the figure below)   
 
 
Figure 32 - Procurement process after amendments 
 Re-classifying Existing Mobility 4.2
There are three different business models suggested as a concept of re-classifying 
existing mobility.  
4.2.1 Remote Assistance (Public Transport) 
The idea is to take full advantage of autonomous vehicles for mass 
transportation of individuals from suburban areas to urban areas. The model suggests 
that the autonomous vehicles should be deployed in the outskirts of Vienna region 
where the efficiency (Efficiency in accordance to utilized capacity and total cost to 
transport an individual to subway station) of the autobus is below average. The model 
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would make use of autonomous vehicles combined with mobile technology so that 
people on a same route could be picked up and dropped to maximize the efficiency.  
 
 
  
 
4.2.2 Airport Taxi 
This idea follows the least complicated transportation model, which is referred as 
one origin and one destination. This is also presumed that the user of air transportation 
is technologically well informed as compare to the users of other transportation mode. 
Therefore, familiarizing with autonomous vehicle would be easier for them. The idea 
works in combination with web-based and mobile technology. The user would be able 
to reserve a taxi by using an application in smart phone or through World Wide Web on 
their personal computers. The flight information would directly be communicated with 
taxi and the taxi would be able to pick up the passenger from pre decided location 
within the airport premises. After confirming the destination address the car would 
depart the airport and join the car platoon going in the same direction. This real time 
data communication and advanced technology would save time, increase productivity 
and efficiency. Whereas at the same time would help curb the transport externalities, 
emissions and congestion both within airport and roadways.   
 
1 
 
 
4.2.3 Floating Car 
Buying a car is a big investment and on the other hand the return on this 
investment is minimum. Previous researches have shown that the car for individual 
transportation is used on average 2 hours a day. This idea focuses on increasing 
                                                
1
 The pictures of cars and houses and airport are extracted from open source files on the Internet using (Google.com 2015).  
Subway 
Station  
Outskirts 
  
Figure 33 -Remote Assistance Model 
Figure 34 -Airport taxi model  
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productivity of car from 2 hours a day to 20 hours a day, with healthy returns on 
investment. The model suggests that the car would be floated for others to use it when 
its prime owner is not using it. The car would be reserved using online platform and 
smart phones. The car’s owner would be kept updated with the necessary information 
like location, fuel/energy and safety conditions. The payment model would be “pay per 
kilometer”. The payments would also be executed online and would hence be recorded 
and taxable. This is a WIN-WIN situation for all the parties involved in the transaction 
and transit. The car would reach the docking station as desired and wouldn’t take any 
booking during that time. The graph below would help understand how we can 
perfectly fit the model of floating car in to the real life scenario. 
 
 Limitations  4.3
All driverless car models are subject to certain limitations, which might incur additional 
recurring costs and reduced service levels, like – (i) Cleaning & Sabotage: Refers to 
the cost allied with cleaning the vehicle when its abused by spitting, spilling food and 
drinks, leave garbage inside etc. So is true with the vehicle being misused or sabotaged 
by riders as they might not act responsibly when they use the ride for their journey and 
no one is physically aware to control them. (ii) Reduced Services: Passengers are 
usually helped by driver in picking and placing luggage in trunk, helping disabled to 
get into car and likewise but with autonomous vehicles these services would be 
truncated. (iii) Reduced Comfort & Privacy: With autonomous vehicles passengers 
would have to be aware that their activities are being recorded for their safety and 
hence would result in reduced privacy, moreover, they will have to compromise on in 
car luxury as these vehicles are expected not to be as luxurious as cars in this to be 
price range.  
 Conference Proceedings  4.4
30 experts participated in scenario 4. (See Appendix) and gave their opinion on the 
questions: 
Q1. What is the future of self-driving cars?  
• Future was defined as adaptability of self-driving cars and their indulgence in 
our daily life for commuting and leisure travelling.  
 
Q2. What is the business prospect with self-driving cars?  
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• Business prospect correspond to the future of current businesses likes OEM, 
Procurers and technology providers for automobile industry. What changes 
(positive or negative) do the experts foresee?  
 
For the sake of anonymity, the respondents were assigned number and they were not 
asked to tell their profession and names in the data. The data collected is shown in the 
tables below: 
Table 4 - Expert's opinion on Q1 and Q2 
Q1. What is the future of self-driving cars?  Q2. What is the business prospect with self 
driving cars? 
Respondent # Opinion 
Attitude 
Opinion 
rating 
 Respondent # Opinion 
Attitude 
Opinion 
rating 
1 positive 10  1 positive 8 
2 positive 10  2 negative -7 
3 positive 7  3 negative -3 
4 positive 6  4 positive 6 
5 positive 8  5 positive 10 
6 negative -5  6 positive 9 
7 positive 8  7 negative -8 
8 positive 9  8 positive 5 
9 negative -7  9 positive 7 
10 negative -8  10 positive 10 
11 negative -8  11 positive 7 
12 positive 10  12 positive 6 
13 positive 10  13 negative -2 
14 positive 8  14 positive 10 
15 positive 8  15 positive 7 
16 positive 8  16 negative -8 
17 positive 8  17 negative -4 
18 positive 6  18 positive 8 
19 positive 7  19 negative -5 
20 positive 7  20 positive 10 
21 positive 8  21 positive 9 
22 positive 8  22 positive 5 
23 positive 10  23 positive 7 
24 positive 9  24 positive 5 
25 positive 10  25 negative -6 
26 positive 10  26 positive 4 
27 negative -3  27 negative -8 
28 positive 8  28 positive 8 
29 positive 8  29 positive 10 
30 negative -6  30 negative -3 
 
The (–) sign with the opinion rating are used to show the direction of opinion only. 
Where as all the positive opinion ratings hold with them a (+) sign, which again is a 
symbol, used for directions only.  
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 Descriptive Statistical Analysis Q1 4.5
The collected data conveniently show that a vast majority thinks that there is a good 
potential for autonomous driving vehicles in future, but a small population thinks 
otherwise, according to them the concept would never become a reality or it would 
never make to a utopian world concept at least not in the time suggested by the industry 
analyst. The graphs below show the opinion rating and respondent’s opinion attitude in 
%. 
 
 
 
Figure 35 – Respondent's Opinion Rating for Q1 
-­‐10	  
-­‐8	  
-­‐6	  
-­‐4	  
-­‐2	  
0	  
2	  
4	  
6	  
8	  
10	  
12	  
0	   5	   10	   15	   20	   25	   30	   35	  
Respondent's	  Opinion	  Ra.ng	  for	  Q1.	  	  
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
56 
 
Figure 36 – Opinion Attitude % for Q1 
For the question about the future of self driving cars (where future was defined as 
adaptability of self driving cars and their indulgence in our daily life) 80% of the 
respondents said that there is a bright future for adaptation of autonomous vehicles 
making the utopian world concept true but the rating which supported there argument 
varied between 6 to 10 and it means the level of confidence varies but still not that 
much and at least everyone who is sure that this would become a reality have a strong 
opinion about it. Those who rated their opinion close to 5 where sure that it would 
become reality one day but not sure when would it happen, whereas, the other group 
who rated 7 or more where from school of thought who think that it would become 
reality soon. Moreover, 20% of the expert respondents thought Self driving cars would 
not be able to win the heart of people and would not be widely accepted and adapted, at 
least nowhere in near future (which they referred as 3-5 decades from now). But the 
opinion rating varied between -3 to -8 which highlights two very important points, 1). 
No respondent backed their statement with highest rating 2). There was relatively weak 
opinion rating over all, which means respondents where not strongly sure about their 
opinion if the autonomous vehicles would be adapted and accepted widely. The table 
below shows the descriptive statistics of Q1.  
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Table 5 - descriptive statistics Q1 
Positive	  Opinion	  	   	   Negative	  Opinion	  
Mean	   8.375	   	   Mean	   -­‐6.166666667	  
Standard	  Error	   0.261077061	   	   Standard	  Error	   0.792324288	  
Median	   8	   	   Median	   -­‐6.5	  
Mode	   8	   	   Mode	   -­‐8	  
Standard	  Deviation	   1.279011167	   	   Standard	  Deviation	   1.940790217	  
Sample	  Variance	   1.635869565	   	   Sample	  Variance	   3.766666667	  
Range	   4	   	   Range	   5	  
Minimum	   6	   	   Minimum	   -­‐8	  
Maximum	   10	   	   Maximum	   -­‐3	  
Count	   24	   	   Count	   6	  
 
4.5.1 Count, Range, Minimum and Maximum  
The total number of people participated and gave their opinion about the future 
(Adaptability) of autonomous vehicles were 30. Out of there 30 participants 24 showed 
positive attitude towards the question with an opinion rating from 6 to 10, therefore, the 
difference (range) between these opinion ratings was 4 which is not a very high 
difference as everyone who has a positive attitude about future of AV has rated their 
opinion with more then 5 points on the scale. On the other side out of 6 participants 
who had a negative opinion about adaptability of AV rated their opinion between -3 to -
8 which shows their weak support of opinion. The difference of 5 points has ben 
observed between their opinion ratings. No one was cent percent sure about their 
opinion as no one rated their opinion with 10 points.  
 
4.5.2 Mean, Median and Mode 
The mean (average) and the median of the positive opinion ratings are 8.375 
and 8 respectively, which shows that an averaged rating in positive opinion can be 
considered strong. And the mode (most recurring number) for the positive attitude is 8, 
which is again at higher side. Whereas, negative opinions rating the mean and median 
is 6.16 and 6.5 respectively, which clearly shows that the opinion rating is more 
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towards mediocre side and not hold a strong support. The mode for the negative 
opinion is also 8 as this number represent the most recurring value in the data set and in 
the negative opinion rating this value occurred twice in 6 opinions, but the over all 
impact may decrease dramatically if the number of respondents are increased.  
 
4.5.3 Standard Error, Standard Deviation and Sample Variance 
The standard error in both the cases is 0.26 and 0.79, which means the value of 
mean could deviate ±0.26 in positive opinions and ±0.79 in negative opinion. Whereas, 
the degree of variation from the mean (Standard deviation) in the collected data set is 
1.27 in positive opinion, which is close to, mean when compared with 1.94 of negative 
opinions. Moreover, the selected number of items from the population, which tells us 
the sample variance, is 1.63 for positive opinion, which is close to standard deviation of 
the data set, but the sample variance for the negative opinion is quite high which is 
3.76.  
 Descriptive Statistical Analysis Q2 4.6
The 2nd question asked from the participants of the seminar was about the business 
prospect with autonomous vehicles. The idea was to take the expert’s opinion about the 
possibilities in the business sector with autonomous vehicles (it could be involvement 
of OEM, public procurers, technology providers or business modelers etc.), the 
question had a little varied response as compare to question 1. The figures below show 
the respondent’s opinions ratings and the opinion attitude percentages: 
 
 
Figure 37 – Respondent's Opinion Rating for Q2. 
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Figure 38 – Opinion Attitude % Q2. 
The data graph in the figure one depicts visual outcome of the collected data from the 
respondents where as the graphical representation in the second picture depicts the % of 
the opinion attitudes. From the doughnut graph we can clearly visualize that 67% of the 
people have positive opinion about the business prospects with Autonomous Vehicles, 
whereas, 33% of expert respondents think the opposite.  The descriptive table in the 
figure below tells the descriptive analysis of the collected data.  
Table 6 - Descriptive Statistical Analysis of Q2 
Positive	  Opinion	  
	   	  
Negative	  Opinion	  
	  	  
	  
    
Mean	   7.55	   	   Mean	   -­‐5.4	  
Standard	  Error	   0.438148016	   	   Standard	  Error	   0.733333333	  
Median	   7.5	   	   Median	   -­‐5.5	  
Mode	   10	   	   Mode	   -­‐8	  
Standard	  Deviation	   1.959457497	   	   Standard	  Deviation	   2.319003617	  
Sample	  Variance	   3.839473684	   	   Sample	  Variance	   5.377777778	  
Range	   6	   	   Range	   6	  
Minimum	   4	   	   Minimum	   -­‐8	  
Maximum	   10	   	   Maximum	   -­‐2	  
Count	   20	   	   Count	   10	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4.6.1 Count, Range, Minimum and Maximum  
Out of 30 respondents who gave their opinion on business prospect with 
autonomous vehicles, 20 had a positive opinion about the business prospects with self 
driving care, whereas, 10 respondents had a negative opinion about the same question. 
The statistics clearly show that the highest opinion rating for positive opinion is 10 and 
the minimum is 4 this means the difference in opinion ratings is 6. On the other hand, 
out of 10 who had a negative opinion about it varied in their opinion rating from as low 
as -2 to as high as -8 the difference in their opinion rating is 6 too.  
 
4.6.2 Mean, Median and Mode 
The positive opinion’s average (mean) rating is 7.55 and median is 7.50, it 
means those who had a positive opinion on average backed their statement quite 
strongly, and the most recurring value of the opinion rating which is known as mode is 
10 which appeared 5 times in the selected data set for positive opinion. On the other 
hand, the mean and median for the negative opinion ratings are 5.4 and 5.5 which 
almost lies at the middle and it tells, those who had a negative opinion about the 
business prospects where not quite sure with this opinion as they thought there might be 
some bright future prospects but vision is not quite clear, the most recurring value in 
these ratings is 8 which is though at a higher end but recurred only three times.  
 
4.6.3 Standard Error, Standard Deviation and Sample Variance 
The value of mean could deviate ±0.44 and ±0.73 in positive and negative case 
respectively which is at the higher end in negative opinion rating where as relatively 
lower at the positive opinion rating. The overall degree of deviation from the mean in 
the collected data set is 1.96 and 2.32 for positive and negative opinion rating 
respectively. The degree of variation in the selected population sample (sample 
variance) is 3.83 and 5.37 in positive and negative opinion ratings respectively.   
 
 
AUTONOMOUS VEHICLES AND URBAN MOBILITY –  
 
61 
 Fundamental requirements for realizing self-driving project 4.7
 
The realization of such a project is dependent of several factors and requires a matrix of 
interconnected experts, states and organizations, which work in a synchronized 
environment for common goals and objective without any conflict of interest. The 
fundamental requirements for realization of such a project would be as following: 
4.7.1 Defining outline of the project 
An institution or organization responsible for initiating the project must draft a 
clear definition of the project, entailing all the details that would be necessary to share 
with those whom they want to be on board. A clear statement of interest should be 
mentioned along with the timeline of the project and possible outcome.  
4.7.2 Setting the objectives 
A list of objectives associated with the project should be clearly communicated to 
acquire the best resources to meet challenges and have a nuance final product. For 
example the list of objectives could comprise of the following: 
• Legal and Insurance aspects: A team of experts in the area of law and 
communication along with insurance industry experts would be required to do 
an in-depth state level research to develop and suggest legal and insurance 
aspects of such vehicles when they get on the road.  
• Real road testing and observing people response & behavior: Team of 
technical experts would be required to build the modal vehicle and test it on the 
public roads (permitted for testing) and panel of psychologists would be 
required to analyze the behavior of people how do they interact with the vehicle 
and what changes are required to make this alien product look more familiar to 
them.  
• Congestion control and safety issues: The team of experts consisting on urban 
developers, architects and safety specialist would work in collaboration to 
analyze the situation of such vehicles on road realizing the needs for 
infrastructural changes to make lives secure, roads congestion free and 
hindrance free driving experience.  
These multidisciplinary teams are expected to work on the same floor in order to meet 
the common objective.  
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4.7.3 Finding the right partner 
The next task is to find the right partner for building the final product. A self-
driving car basically a mix of chiefly two parts which is 
• Hardware provider: It is important to find a collaborative partner who would be 
willing to provide the vehicles for testing, many companies like Audi, BMW, 
VW, Mercedes etc. are more then willing to develop this concept a reality 
therefore it is expected to be an easy task to find one or more partners willing to 
participate for this project. Furthermore the other hardware equipment are now 
also easily available and accessible therefore arranging hardware like LIDAR, 
RADAR, SENSER and CAMERS should not be an issue.  
• Technology Provider: To find a technology provider could be a little difficult as 
those who are working on developing this technology would not be willing to 
share it without patent rights and or some other reasons. Therefore a team of 
experts could be hired from technical institutes to develop or progress the 
existing technology for such vehicles.  
 
4.7.4 Finding the right location  
An urban setting is good for the testing of this project after it has been tested in a 
controlled environment. The selection of such a place could be done in two ways:  
• Autocratic selection: This type of selection would be easier as it requires an 
over view of the state with respect to road infrastructure, available resources 
(technological, man force, and experts etc.). If a state meets the basic 
requirements it could be selected.   
• Tendering: a proper tender for competition should be launched where the 
motivation for states could be Intrinsic or extrinsic as tender might would have 
some funds for the winning state (it could be extrinsic motivation for states). 
And on the other hand, being the pioneer state (could be an intrinsic motivation) 
which would lead to the realization of more jobs, the advantages of early bird 
and likewise.  
Hence this is the brief summary of requirement for the realization of such a gigantic 
project, which could take years to develop and actually start working. Therefor, a 
greater and in-depth analysis is required to finalize the Dos and Donts for this project 
and selecting the resources.  
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5 CONCLUSION, LIMITATIONS AND FUTURE 
RESEARCH 
 Conclusion 5.1
The study was conducted to analyze the possible role of Autonomous Vehicles on 
urban mobility keeping in focus that how would it revolutionize the individual and 
urban transportation. The results of the study are very promising and it shows that there 
are limitless possibilities and practical implementation of autonomous vehicles in day-
to-day life. Moreover, autonomous vehicle’s adaptation and business prospect is first of 
its kind studies in Austria.  The findings from the opinions of first few experts from 
Austria who directly participated in the discussion on the self driving cars is 
comparable to the rest of the world. A rising interest was observed not only in 
discussion but the experts were also keen in realization of the projects related to 
autonomous vehicles. The results convincingly showed that a big majority of the 
experts think that future has already begun and the driverless cars are no more just a 
science fiction element, whereas, a small minority of experts think it’s a little far away 
from the reality and would need much more time then suggested by many researchers 
and institutions for adaptability of autonomous vehicles. The study also concluded that 
government procurement agencies could also be actively involved in the process of 
procurement of innovative technologies and products. This would not just represent the 
interest in innovation on state level but would also be a profitable business. The 
research analyzed and suggested amendments in the current procurement process to 
make it an efficient system for procurement of innovative products like self driving 
cars.  
 
 Limitations  5.2
The study although covers many aspects but still the results could have had been more 
promising if a wide variety of comparable data was available. More precisely the data 
for the taxi and normal vehicles kilometers driven per day, the emission associated with 
it, the capacity utilization, and average fines per vehicles per day in Vienna could help 
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understand better what impact the vehicles would have when adapted in Vienna like 
urban environment. The research has concluded the opinion of few professionals and it 
is possible if more professional get involved in the survey the result might vary from 
the current results though the chances of it to happen are very low.  
 Future Research  5.3
There are allot of researches going on currently on the Autonomous Technology in 
vehicles but there is a great gap between technology and implementation, there is a 
need to conduct such researches, which would bridge the gap between the technology 
and its economical implementation. A few practical implementations are discussed in 
this paper but there are still many unexplored areas, which need to be cited. There are 
limitless possibilities to develop the business models with the self-driving cars, mostly 
the research on this topic is uni-directional that is every one is researching the technical 
aspect of this technology but not much work has yet been done on the implementation 
side of the technology. Many researchers have suggested some car sharing models and 
self-driving taxis but no implications and acceptance of such models by general public 
has been discussed on broader scale. There are several topics related to self driving 
vehicles which are still unexplored and requires extensive attention from researchers. 
During the discussion with experts in a conference many interesting topics came under 
discussion; like, concerns over the question “Who should be held responsible in the 
case of an accident”. Many had an argument that the company should be held 
responsible and other suggested that the user should be held responsible it is a debate 
on the global level too but at the same time it is an open challenge for policy makers, 
and involving the general public the solution to this question could be calculated.  
Not everything associated with self driving cars in a utopian market is bright and full of 
colors though people fancy about it but this technology when would reach a utopian 
would bring with it many downsides like losses in skilled jobs of driving and there is an 
economical cost associated with it, the tax / fine revenues may decrease dramatically 
and it would have deep penetrating impact in the society too. There is a need to study 
the down side of this technology, although a few articles, blogs and papers have 
discussed these topics briefly, but still a deep insight on these topics is required.  
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A) Phases of AV adaptation 
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B) Conference invitation 
 
 
 
 
IÖB-Serviceste l le  in  der  BBG  
Lassal les t raße 9b  
1020 W ien 
+43 1 245 70 817  
 
 
 
Einladung zur  
4. Plattform Innovation: 
E-Mobilität – Alles was einen Stecker hat! 
 
 
Sehr  geehrte Damen und Herren,  
 
im Rahmen unserer 4. Platt form Innovat ion zu E-Mobil ität  werden öf fent l iche 
Beschaf fer,  Exper ten und L ieferanten aktuel le Trends, innovat ive Produkte/DL und 
konkrete Einsatzszenar ien von E-Fahrzeugen im Fuhrpark  der öf fent l ichen 
Hand   d iskut ieren.  W ir  laden Sie herzl ich zu  d ieser  Veransta l tung e in .  
 
Unsere Veranstaltung: Plattform Innovation  
Am 7.Mai 2015 werden innovative Produkte/Dienst le istungen sowie 
Umsetzungsbeispie le aus dem Bereich E-Mobi l i tät  präsent ier t .  Darüber h inaus 
werden Herausforderungen und mögl iche Lösungsansätze gemeinsam mit 
öf fent l ichen Beschaf fern, Experten und L ieferanten diskut ier t .  Als  Keynote -Speaker  
konnten wir  Herrn Peter L indlahr (hySolut ions, Hamburg) und Herrn Per Hja lmar  
Svae (Hordaland, Norwegen)  für  unsere Veranstal tung ge winnen.   
 
Folgende Themenbereiche stehen im Fokus der interakt iven Szenarios:  
 
x  E-F lot te (hosted by Bundesbeschaf fung GmbH)  
x  E-Nutzfahrzeuge (hosted by Heise Fleet  Consult ing)  
x  E-Car-Shar ing (hosted by Austr ian Energy Agency)   
x  Autonomous Dr iv ing (hosted by Ins t i tut  für  Transportwir tschaf t ,  WU W ien)  
In den Pausen besteht d ie Gelegenheit ,  s ich mit  Unternehmern und 
Exper tenorganisat ionen im Ausste l lerraum über  aktuel le Trends und innovat ive 
Produkte zu unterhal ten. Es besteht  d ie Mögl ichkei t ,  ganztägig  E-Fahrzeuge zu  
tes ten!  Nähere Detai ls  zum Ablauf  der Veransta l tung entnehmen Sie b i t te der  
Agenda.  
 
Organisatorische Rahmenbedingungen:  
Die 4.Platt form Innovat ion f indet am 7.Mai 2015 von 9:00 Uhr bis um 16:30 Uhr im 
Austr ia Trend Hotel Bosei am W ienerberg (Guthei l  Schoder Gasse 7b, 1100 W ien) 
statt .  Hinweise zur  Anfahr t entnehmen Sie bi t te  dem Lageplan.   
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C) Scenarios 
 
 
 
 
 
 
 
 
4. Plattform Innovation 
E-Mobilität – Alles was einen Stecker hat! 
Moderation: Florian Unterberger  
 
 
 
Details zu den Szenarien 
 
Szenario 1:  „E-Flotte  –  Hype oder Zukunft?”     
Moderat ion: Thomas Lang  
hosted by Bundesbeschaf fung GmbH 
 
Impulsbeiträge von:  
Renaul t  (Sandra Bayer)   
Tesla (Robert  Capewel l)  
 
 
Szenario 2:  „E-Nutzfahrzeuge –  Arbeitstier oder lahme Ente?“  
Moderat ion: Nikolaus Engle itner  
hosted by Heise F leet  Consul t ing 
 
Impulsbeiträge von:  
Graz Hold ing (Robert  Schmied)  
Post  AG (Danie l -Sebast ian Mühlbach)  
Vlotte (Stefan Har tmann)  
 
 
Szenario 3:  „Elektro Auto teilen –  Carsharing 2.0“   
Moderat ion: W il ly Raimund  
hosted by Austr ian Energy Agency (AEA)  
 
Impulsbeiträge von:  
 
Caruso (Chr is t ian  Steger -Vonmetz)  
Emil  (Hors t Kitzmantel ,  Hans-Peter Buchegger)   
KPC (W olfgang Löf f ler )  
 
 
Szenario  4:  „Future Scenario:Self  Driving Cars –  The future has already begun“  
Moderat ion: Clemens Schuhmayer    
 
hosted by Ins t i tut  für  Transpor twir tschaf t ,  WU W ien 
Mitwirkung von Muhammad Azmat (WU W ien)   
 
Zwei Szenarien-Runden:  
 
Jeder Besucher kann 2 der 4 
Szenarien besuchen 
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D) Participating organizations  
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E) Exhibitors list
 
 
 
 
 
 
 
 
 
Ausstellerliste 
4. Plattform Innovation: 
E-Mobilität – Alles was einen Stecker hat! 
Datum: 07.05.2015,  9:00 –  17:00 Uhr  
Ort:  Austr ia  Trend Hotel Bosei ,  Guthei l  Schoder  Gasse 7b, 1100 Wien  
Anmeldemögl ichkei t :  www. ioeb.at/e-mobi l i t y 
 
Folgende Unternehmen sind vor Ort vertreten: 
 
Ladeinfrastruktur  
 
ABB  
Enio 
Schrack  
Smatr ics  
 
E-Mobil itätslösungen 
 
AlphaCity Austr ia  
AW S 
Beko  
GW  St.Pölten  
UCarver  
Has To Be 
Ib io la  
Innovametal l  
 
E-Fahrzeuganbieter  
 
AZ-Tech 
BMW 
Hyundai  
Goupi l  
Kia 
Lohner  
Mercedes 
Nissan 
Renaul t  
Tesla 
Volkswagen 
Ziesel  
Ganztägig:  
E-Fahrzeuge testen! 
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F) Experiment outcome on flip charts  
 
 
 
 
(Questions about Future of Driver Less Cars & Business Prospect) 
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G) List of participants & organizations   
 
Vorname Nachname Firmenname     
   
Sc
e
n
a
rio
 
1 
Sc
e
n
a
rio
 
2 
Sc
e
n
a
rio
 
3 
Sc
e
n
a
rio
 
4 
Ferdinand Aicher AICO EDV Beratung X   X 
Max Aichhorn Gemeinde Kleinarl     
Walter Aigner HiTec Marketing   X X 
Muhammad Azmat WU Wien    X 
Christopher Bachtrog Österr. 
Forschungsförderungsgesellsc
haft 
  X X 
Oliver Brantner Brantner Green Consulting X  X  
Hans-Peter Buchegger ElectroDrive Salzburg     
Johan Cantú WU Wien    X 
Oliver Danninger ecoplus    X 
Alexander Decker T-Systems Austria    X 
Lakshika Dilshan WU Wien    X 
Thomas Dittrich SMATRICS X X   
Peter Dorn Land NÖ X X   
Manuel Draxelmayr BBG     
Maria Ecker BBG     
Nikolaus Engleitner Heise Fleet Consulting     
Andreas Fertin Österr. 
Forschungsförderungsgesellsc
haft 
 X  X 
Thomas Fischer AZ-Tech    X 
Anton Fitzthum FLUIDTIME Data Services    X 
Hermann Florian Regionalverband Nockberge X  X  
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Kärnten 
Herbert Först BEA E-Car-Sharing     
Martin Frank MGde. St. Leonhard am 
Hornerwald 
 X X  
Daphne Frankl-Templ BMVIT     
Gerald Franz NÖ Energie- und 
Umweltagentur 
  X X 
Elisabeth Fürnsinn ÖBB X  X  
Markus Gamperl Porsche Bank X  X  
Sylvia Göttinger Wirtschaftsagentur Wien X  X  
Egon Grünwald BMTI Baumaschinentechnik X X   
Philipp Haas Austria Wirtschaftsservice  X X  
Andreas Hach BMVIT X   X 
Ottfried Hafner GNS     
Stefan Hartmann Vorarlberger Kraftwerke     
Holger Heinfellner Umweltbundesamt   X X 
Karin Hiller BMLFUW X   X 
Paul Hinner EVN    X 
Martin Hirmer A1 Telekom Austria 
Aktiengesellschaft 
X  X  
Per Hjalmar Svae Hordaland Norway     
Hannes Hofer BBG    X 
Erich Hofer MGde. Auersthal  X X  
Robert Hofer Porsche Austria X   X 
Katharina Hrbek BBG     
Wolfgang Huber BIG X   X 
Martin Hubmayr Zollamt Wien     
Claudia Hübsch Wirtschaftskammer Österreich X X X  
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Franz Jetzinger Linz AG X  X  
Philip Pascal Kalomiris Raiffeisen-Leasing X    
Andreas Kammermayer ASFINAG X X   
Kosal Kar AICO EDV Beratung  X X  
Hans-Georg Kastner ASBÖ Eichgraben X X   
Horst Kitzmantel ElectroDrive Salzburg    X 
Karl Kofler KEM Terra Amicitiae  X   
Reinhard Koller Universitätsklinikum Tulln  X X  
Barbara König BOKU     
Karl Königer Land Burgenland X X   
Brunhilde Korschinsky Korschinsky     
Ernst Kössl Wirtschaftsagentur Wien X   X 
Thorsten Kowalski Österr. Post  X X  
Erich Krall GW St. Pölten Integrative 
Betriebe 
X X   
Peter Kurz Die Wiener Volkshochschulen X  X  
Christian Kurz Energie Burgenland     
Winfried Lahme BIG  X X  
Thomas Lang BBG     
Wolfgang Löffler Kommunalkredit     
Heinz Lukaschek ZT/SV Büro X    
Peter Lyndlahr hySolutions Hamburg     
Martin Mittermayr MGde. Maria Enzersdorf     
Daniel-
Sebastian 
Mühlbach Österr. Post     
Werner Müller BOKU X X   
Michael Müllneritsch Aracuba     
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Ziaul Haque Munim WU Wien   X X 
Andreas Nemec BBG     
Margarete Ostrowski Ostrowski     
Lorenz Pelzer MGde. Neudorf bei Staatz X X   
Michael Pillei AustriaTech     
Sabrina Plant Umweltverband Vorarlberg X X   
Johannes Pöcklhofer Land OÖ X   X 
Markus Pruckner EAS Envimet Analytical 
Systems 
    
Willy Raimund Österr. Energieagentur   X  
Romana Redl BBG     
Marco Rohringer BBG     
Guido Rossbory BMLVS     
Günter Rössler Landeshauptstadt Wien     
Franz Roth Magistrat der Stadt     
Michael Sauer AICO EDV Beratung X    
Christian Schättle BMLVS X   X 
Wolfgang Schildorfer HiTec Marketing X X   
Robert Schmied Holding Graz     
Clemens Schuhmayer WU Wien     
Manuel Schuler BBG     
Mortimer Schulz Solutions in Energy    X 
Gerhard Schütter MGde. Haus  X X  
Daniel Schwabl GemNova  X X  
Alexander Schwarz Land NÖ X   X 
Franz Spitaler Die Wiener Volkshochschulen  X  X 
Christian Steger- Caruso Carsharing   X  
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Vonmetz 
Helmut Stöhr MGde. Maria Enzersdorf     
Harald Stuiber mobiLä  X X  
Martin Syllaba SMATRICS X  X  
Marc Szitter Energie Burgenland    X 
Valerie Trauttmansdorf
f 
Element     
Kurt Tschida Zollamt Wien     
Michael Ullrich BBG     
Florian Unterberger Moderator     
Friedrich Vogel ENIO X  X  
Harald Wakolbinger Neue Urbane Mobilität Wien X X   
Robert Weinberger Münze Österreich X   X 
Peter Wiederkehr BMLFUW  X  X 
Peter Wiellandt BBG X X   
Lahme Winfried BIG  X X  
Christoph Wolfsegger Klima u Energiefonds X  X  
Stefan Wurm BBG    X 
Andreas Zacharasiewicz BMVIT X  X  
Johann Zemek Wiener Wohnen X    
Anna Zippusch Zollamt Wien     
Francesca Zizi BBG     
Karlheinz Murlasits BBG     
       
 
 
 
 
